Searching PAJ 


1/2 <<— v 


PATENT ABSTRACTS OF JAPAN 


(1 1 publication number : 1 0-1 44469 

(43)Date of publication of application : 29.05.1998 


(51)lnt.CI. 


(21 Application number : 09-244964 
(22)Date of filing : 10.09.1997 


H05B 33/02 
C08F 20/38 
H05B 33/10 

(71 Applicant : MITSUBISHI CHEM CORP 
(72)Inventor : TANAMURA MITSURU 
HAYAKAWA SEIICHIRO 
KARASAWA TAMAE 


(30)Priority 

Priority number : 08242054 Priority date : 12.09.1996 Priority country : JP 


7T7 


(54) ORGANIC ELECTROLUMINESCENT ELEMENT AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing 
method enabling light weight, superior mechanical 
strength and high productivity by providing an organic 
electroluminescent element and a substrate consisting 
of a light curing resin so as to be surface roughness (Rz) 
of one plate face of the substrate. 

SOLUTION: An organic electroluminescent element 10 
comprises a substrate 1, an anode 2, an organic 
luminescent layer 3, and a cathode 4, and the substrate 
1 is a support of an entire element. Superior optical 
characteristics, heat resistance, surface precision, 
mechanical strength, light weight, and gas barrier 
properties are required. Light double refraction of a 
photocuring resin substrate is preferably 20nm or less. 
Thickness of the substrate is ordinary 0.1 to 5mm or 
preferably 0.3 to 1mm. Surface roughness on a 
luminescent element fabrication face of a resin 
substrate is 1 to 50nm in 10-point average roughness Rz 
and is preferably 2 to 20nm. When Rz is greater than 

50nm, short circuit is likely to occur between element electrodes, and when it is smaller than 
1nm, adhesive force between an organic layer and the substrate is weakened and is not 
preferable. 
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Jf 3 ^cOIETLii AWSI'I & -r i> COT* & . <T f^^lE 

Jfliri&tlg-Ctt. ^ix^Jfi^^^'^ >-?'-tsffli^?TS(C7i- 

«l, sMi±^^fpf hz\t^zx y )^m2^mm-h 

20 ^ a o itg!S« i hizmmzmfc? htK mm 
i iic^mtt^^Sr^m-rsc: t izx o . w>m2£m 

ffc?&Zbi>X'Z& (App 1 . Phys. Let 
t. , 60t, 271 II, 1992¥). ^flE2(iP 
=5r -S. 1MK Sr L t ® fat h Z b i> *jmX't> h . 
[0058] Bffi20JP*tt. j3BJffi«Dg*<0W*H;: J: 

^5-. 6 0%«1. »^ L<{48 0%mJii:-rS 

1 1 A J M^ L< . 513?. 5-1.0 0 

Onm, jff^Klil 0 — 5 00 nmgjgT'*)6o 

30 2 j&cpaB^-c j: v ic« . s« i b n-nfAxh -> t 

^®2<7)±(c^.i.2SIEW4$:«Jl-ri. 

[0059] ^2cr)±tC^fiS;$il^*«l^7te3{±, 
WfrtfH- 1 h KtzWMaizte v>T » ^® 2 *^i£A § it 
fclETU K^4 *^viA$ itfcH^SrSft* X < ^5* UT 

i*j±<ojt*>t= . ia 2 {c^-r^i- . jEnm*m 3atif 

feljMS 3 b izftWl LtzmmftMSLlz-th Z. b tf'<it>ti& 
40 (Appl. Phys. Lett. , 5 1S, 913 
M. 1 987*) . 

[0060] m&ttlMBME&lW^flXSFF 1 
OACZfeWt. J£lLlm5IU13 a<Of}MJ: LTti. ©fiS2 

. < «^5*-r i i: s wc*s'c t tf<emxh 

50 [0061 ] Zcr>£ o %jERM&&tmt LX <i. PJi 


1 3 

ti\ 1, l-a(4-y-p-M)^7Sy7i- 

. tSLtl^miST S y-fk-^fe (ftfflm5 9 - l 9 4 3 9 
3^&W) . 4. 4 ' -t'* [N- ( l - 
N-7i-/I^Ts/) b'7x £ *l & 2 HIJJLt 

izm.® Lfc5fS87 5 >' ( 1*BH¥ 5-234681f& 

flBS*#t45rSBlh 'J7^ <#flJHr3F*4 . 9 2 
3. 7 7 4#) . N, N ' -y'7i-/HN, N' -f 
X(3.-^f^7i-^)t'7i-./l-4, 4' -y r T 
$ y^cO^S^v-'T S V {%W\mW,A . 7 6 4. 62 
5-§-) , a, «, a' , «' -f F7^f^-«. «' 
-b'X (4-y-p-h'Jyl'7i77i- /U) -p~4 
^UV (#^3-2 6 90 84^18) . ^H^ttfc 

¥4-12927 m&m) . tv^atcsHMs^r 

5 y«* 5 1SScffl^mL7t-fL^ (IfBiWM - 1 7 5 3 9 
5^f&$8) , Xfl/ylT'3S^fi7 5ya-7 h£ 
^L^SSyTSy <«BIPP4-2 64 1 8 9^ 

-2 9 08 5 . ?-:*7x>-ST-5r#i£3iS&T 

5>-J--vh*attLfcfc<0 d#BHP4-3 044 6 6 
. x^-A-xbS^Sih'j7$y (tfSfPF 

4-308688 ^f£#8 ) . O ^7 x —>l-{t£ty> 
<#iHM-3 6 4 1 5 3^#g) , 7/WI/yIt'3 

ars vjSraatu«:t<o (^5-25473^ 

$8) , bVT (W5-2 394 55f^ 
$8 ) . b'T. i/f '7 S^/WT S7t'7i ( ftHW 5-3 
20 6 34^H5) , N. N, N- h'j7x-/U7S> 

1^^(^^6-1972-^^) . yxyjf-t^'y 

ffijt^W-t-&^§^^'T5 V (*SRFP7 - 1 3 S 5 6 2 
^$8) . y7S/7x-;P7xfyhyyyiift 
(#M¥7-2 5 24 74^$g) , tH7/yft^ 
(#^¥2-3 1 159 1#^$B) . y5f^14l 
(*fflWIfgl4, 9 5 0. 9 5 0f&#) . y7tiV 
i&gft (ttRPF6 - 4 9 0 7 9#&«) - <W7t 5 >" 
<#IPFP6 - 2 5 6 5 9#&fB) . 4^7 'J K> 

■c *> j: < . smzfctx 2 mxt Lxm^ 
[oo62]^, iMPHtsmmz. mnmmm 3 

(Appl. Phys. Lett. , 5 9t, 2760 

w. 1 99 1#) . #vy*A?T-*?> 

1 0 949%^!) , ;K'JTS H (ti¥5-3 1 0 9 
4 9 K *r >J b'^;L- h >J y x -yl-T 5 y ( ItlSPF 
7-5 395 3^&$8) . Mj7x^T$>"g-tg£* 
■t&mft? (HH)¥4 - 1 3 3 0 6 5-9&«) . My 7 

x ^/ur s >#(2 * u y&mxrmm Ltcwt* < s 


( S ) ^mf- 1 0- 1 444 6 9 

1 4 

y n t h e t i c Metals. 55 — 5 7#, 4 1 
6 3M. 1 993*) . ^SSS7SyJ^tt 
? :? 'J h ( J . P o 1 y m . S c i . . Poly 
in. Chem. Ed. . 21f. 969M, 1983 

[0063] JEilffimm 3 a«±. Cft&«>lE7Uti8tt*| 

[0064] m^mfom^a. jEimmtt&n i «x« 

10 2 SJ:J1± t , &-mz X K> lEilco b y •■/ 7\Zt£ htcwU 

jwtjgjB l x mmmm zmmi. ztizxt-yzi-bm 
zt'oumiz x *) mm 2 ±i=^ , m* lx nwjEiim 
mm 3 a £®j&-f ■?> . w<?)%£\ /<-( yy-mmt lx 

[ 0 0 6 5 ] -77. iETLiniMW 

*aa : S:jtffi.r 10-" p a&ftc&rftftiLft: 

.fC«(S)StL^SS 1 1«1 2 ±IClE?Ui]SJI 3 a 
[0066] ClOJ; ') (C LTiE7L^3MS 3 a iBfo-fh 
JSiM*S.lAVXJ±^«tfi ( 4-320484 

#g) . \y/7 1 / yfMMVf ^^^y'7 x / >1 

mfc (W5-29 536 1^*8) . yy-V-ym 
30 <ttlJH¥5-33 1 4 58#&#) «ff£l 0-' — 1 Offi 
S%c7)illJET- K -TLX. y>J-**VTtLX cOiETL 

a J -t-£!>. 

[006 7] jE7L^3l®3 a<0fliW±, S^. 10-3 
OOnm, jffiL<(i30-l OOnratftS. vliOJ: 

[0068] itc. JE7Li£A«J*5rSC|tn±?-t>r. *» 

o . ^mm±w-<r>mm 2 ^coam 77 ^ k#t ^. a wt . 

40 II 3 iznk-fta < . 1EJ\M&JM 3at^«2i wmiZiETl 
3 c Z&f&TZ, Z t i>?rfri\X . iETLixA* 
3 cizm^hlxhttnt LT(i. -< 5TWb-Kr>->-\-^ 

^(&<. mmmm<\ mz®m2±xmnz%%%m 
mzBtfi imzmwmt t < . 7^Qy7- 

^+:;P7 ^ '7 >-(b-&% ( t^^BS 57-51781 

¥8. #^6 3-29569 5^18) imv*hiX&. 

^co^fijmJi^'T*^ t . *^ zfzgtfiX'mfc 

50 TLaAll 3 c t i . ILUmm Sat |5ltt(c LTT^ 


1 5 

-fc 79 *: V -V"th Z\ t TWWi £ l°l± $ * & z\ t 

[0069] IE?L?±A)i 3 c OffitffJJ. iia, 2-10 
Onm, jffiL<li5~50nmTftl.. -lOJ: 0 Srffit 
i ^lETl&A/l £-<H £ «J&-r & fcttfctt , — Jftfc: 

[0070] IEfLfij3&/f 3 a^±lC^j£$*l&m-lHiiM 
[007 1 ] «?|ft&jf3 b (cjm^fi&m^S&jMttfl: 

#*<A£ < , Lfri>^fmmtfJz% < . Wc3S£ttfc: 

[007 23 d^Jr^^ff^jfl^-rWfit x 
h?7i s*x y & t'<o^#j^-(t^ ( ^BfiHS 5 

7-5 1 78 1^i) „ 8-t KD^f^y 'Jy<07 
fl, 5 =. A|gf*c£ J^O&RfBffc ( *f E3Bg 5 9-1 94 3 
9 3^#8) , y?D^^yiyg5i«t{»2- 

2 89 6 7 5^1) . ^)y>mmw (^m^2-2 

8 9 6 7 6#&«> . x^wrv-temw e&m^ 

2-2 1 679 1 , h'^f'J/Ky-Ify^ 

(H^l-24 5 0 87^|g, |s]2-2 224 8 
4#^$g) . ^^yfPft (^f2-189890 
#4fcM. |3]3-7 9 l-f^B) . 
f2-1 9 1 6 94^18, 1513-7 9 , # 

ztWIS* dfflFPl - 2 5 6 5 84^«) . y'Xf'J 

>v\:yi/>mmw (1MH¥2 - 2 5 2 7 9 3^&«) . 

p-7i-V ( ItBBT 3-3 3 183^ 
W) - f-TiSTVnVViSymmfc (^¥3-3 7 2 

9 2^&8?) „ b-nab-'.ii»|>1zS^ ( 3 - 3 7 

2 9 3^81) . -t-71-V "JvmmW- (ftffl^S - 2 0 

3 9 S 2 miM ) . 

[0073] zn^cofc&Mzm^tc^imms b 

{±, -flSC:. m^^^jM-r^SfJi:- IfLfc URESIS 
[0074] IE7liS)M1 3 a **fBEt&fsg£#-f •?>*§•£■ 

[0075] mm&xMmz^mtzttbtzf&t 

—•TJflStSfcfMRS: H-rtSit (J- AppI. Ph 
ys. , 65t. 361 01, 1 9 8 9*£) Ififfibtl 

mz*x h&mt Lx&mnmft&mz 1 o- 3 ~ 1 ot 


9 ) 1$BPPP 1 0- 1 444 69 

1 6 

[0076] m^rfi>Mlf 3 bc^MWti. 1 0-2 

OOnm. *?£L<fi3 0-l 0 0nmT*4. 
[0077] tfili t>jETL«fi3M®i: R«<0*ffiT» 

[ 0 0 7 8 ] HI (c^-fi 3 fcflMEfl-* Srtfib^ 

^msa<7)^r^3t«3t LT«i. ^icftffcJfJ (p 

10 -7i-U>t'-Uy) (Nature, 347§, 5 
395, 1 9 9 0^ffi) » (2-^h^v--5- 

( 2-x-^'v*v7M-*^) -1. 4-71-U^t' 
z:l->-) (Appl. Phys. Lett. . 5 8^. 

1982M, 1 9 9 l^fffi) . *'J (3-T;U#/Uf-* 
7iV) (Jpn.J.Appl. Phys, 3 0#, 

l 1 9 3 si, 1 9 9 1 ^fffi) momm-mi*?. #0 
\L-)v*)w<Y->vm<n7&ft^izmim&tm,^&®tt 
m*m&Ltz?k (mfmm. 6i*. 10441, 19 

9 2^) 

20 [0079]lffi4li, *48ft%JB 3 tlR^SraA-T & 

®T'ct>s. ^sb4c7)mh:(±, as, mm2tmmm.x'h 

[ooso] &{kmmfk&m-htc&mmz®.m-h a 
mx\ c\<r>mm±t>zmiz. i±mmm : im<*mztti,x 
30 s«=a^fcR**»»r * - 1 0 . m^n&fe&zm 

[ 0 0 s 1 ] ® 1 ~3«. *wnx-mm%ixhm 

[0082] Hffi/J£?L»iS«/ffi^i^l/-?rffi/i/ 

mm. 

±tv§ffif&x\ RMmi*mmtiimmt<v3>9?h$: 

50 ¥6-26 7 6 58-^6) , ^^^'J H^k^fli («f 


1 7 

H¥6-3 300 3 m&m) . ^7?4ryg|** (1$ 
BUT 6-33003 2 -^&#8 ) , 'J 3 >ft&1*) 

(ItlfS - 3 2 5 8 7 1 ^?8) , *8S'/>ft&% 
(W6-3 2 587 2f^ffi) . N-7x-W^ 

/<y-/MMSf:*-r&fl:^ai (««T6 -199562 

#) , N - f ^^^/p^'y'-^tt^-* ( tfP^e - 2 0 
094 2^) tFr«h£$ftJt«#fi^T'&6. #ffil«0 
iUifcL Mm. 2-100nin. ffiL<li5-30n 

%m±-ktjmmm-rx hx^\ 

[0 083 J 4fc. ffi^m^ttj^Ji- W«WWI63t« 
^(OftymmfglzfaJiZ it Z> fztblz , «^ fiiMlf 0± 

(Appl. Phys. Lett. . 5 5^, 1489 
1 98 9*Mfi) *?Ztlt > &T$\)X9 9Vi\4&X1-fl' 

(PMMA) m<nWmz%^tz^ (App 1 . Phy 
s. Lett. , 61S, 27931, 1 992$) . 
yx1->hWytmfa WM¥5-3 3 1459f& 

SIS, nm*]sytt3BSB&1fimft>tl&. i<Offi<0*^ 
lfciyH<0JR«i. >IS. 5-200nm, »£L<(il 
0-10 Onmt'^l.. 

t o o s 4 i .xftnm&m&fr&mTii . 

•Title «, JgfflT 6 C t tfX £ h . 
[0085] 

\zmm\zvimt h *«BBtt-f-<oii & * \ m 

[0086] l 

p-t'X (^-^^^'jD-f^^fyXfm) dfj^ 
>JU>-9 9fifiSB. ^XijX'J) — /L"fh7*.X 

L"C 2 , 4. 6- Wtf-fVOYJ /UiSyx-A frA 
74V**i/V (BASFftJg r^yijyTPOj ) 

o. 0 5HS, ^y/7iyyo. 0 2**«£%- 
%tz. 

[0087] «|g«:J!tjeH-4fc#>4>ffifc LT . # 
gqpf«SiUtXr5X<RRVX^— f-fc LXmZ 1 mm 

^v-yny^^fflv^ ±ie3t5fftttty-7-»gc.%$r. 

0 c mcr>±_T&mzfoh\&Ji 8 OW/c mCO* 
4 YyyycVfflizT. 1 0#l3Bgtttt£:B?JtU:. *J* 
SfUftntfftttS! L, 12 0-CT'l B&ISM L T 51 -MS <H« 


(10) «SB¥ 1 0-1 44469 

1 S 

fc. CKOSgftlftSrX 5> -f K# (25x75 in in ) 

IZ* •■/ b 1-mW.At Ltz. 3&RA<Qffiffilt$i 1 iZyfii- 

tz. 

[0 088] ( 1 ) *MR: &miz£>ommLtz, 

( 2 ) Jt* : 5 c m . /?£ 1 mmCOlffikn 

0>n*R.vmt zmfe^zztizj:') mm l tz , 

( 3 ) S$ffr?Ri* : <BRy*3#5 c in. #5 1 mm 
(OHOSWriz. 1 6 g<Difl£fi$- SM^T^t!:*. d t izjc 9 

io mm^m^^m&cD^T-mmifz, 

( 4 ) fljffSitt* :ilcm. 1 mm^C)Ut 
S,*raSEM 3 c m^T ?t- h /575rffll 2 5'CT'ff 
{BL/c. 

(5)*ffiI?Rz : MW^*ffiffi^tf (7>^-f-7 
X0. 2x/m^) ( J I SB0 6 0 

1 ) x-mmLfz. 

( 6 ) Stfr* : T-y^Sfflt (T^dtfcS!) ^fflv»T 2 
5°CT'ffWL/i„ 
20 ( 7 ) «S«f : ae#r«^liS ( ) Srffl^-C' 

2 5X:T*l¥flBLJt. 

( 8 ) : 6 O-CT'tK* 1 jaia««LfcftOfi«] 

( 9 ) #7X»I : J?£ 1 mm^frCO^t 5 

ogcojofiT-TMA (mmmfttfrmm) zm^xmmi 

tz. 

[0 089] mz. ;«StA±t-fy^A-XXBi 
fti (ITO) ^BJ^mM^ 1 2 0 n mttfll (SftSliE 
tti? : ffia^y? -y ^^cK : > — hJRfit2 Oft) L. I 
30 TO««AfcLJt. 

[0090] z\(0 I TOiSAJrS^t, 03tCT:i-fi 

i TomRA±iznm^titz i ToaB^»«»sr 

ii^oy if b >J v?y y i tmt «»x-y f - y^Srfflv 
Ltz. 

[009 1 ] ^7 — >J&f&Lfz I TOilr . T-fe > 

40 «$it\ gcmzmtrnxvymftZft ^ x . xs3S«n 

ofef^. gl^OXSIJi/^X 1 0" 6 To r r (*^2. 
7 X 1 0-< P a ) ID.TI.zKci, AX'fmSM b ? -y 7*£flS 

[0092] ite^grttcges^it^^ y/fy^- h 

1 X 1 O- 6 t o r r 1 . 5 x 1 0" 4 P a ) . 
H 1 Mf20n mCOjEILaAJl 3cSrML 

50 Jt. 


(11) 


[0093] 



tfPIT 10-1444 69 
2 0 


[ o o 9 4 ] mz. n&Mmftiz&mztifz* 7^7? 

SoB'fcAil^:. WT{^-T4, 4' -t'X [N- (1 
-■fy^-iv) -N-7i-;l-7i/] t'7 7i/-;l- 
( H 2 ) ar h ~Ott<r>mmcD X'1mf& L 
TIEtU±A1 3 c fiO±(c«/l Lfc . «I cMO^ilcy^ 
Jgti . 2 3 0-240 ^C^iEfflX'liJfJP L 31 WcDiS 
£.K S XlO-'Torr 1 . 1 X 1 0 < P a ) . ^ 
*B«a 1 -»-5 0#T*K/P6 0 n inCOIEtlfaliisJf 3 a 

[0095] 
[fLl 1 ] 


(H 2) 



[ o o 9 6 ] . ^m^^fthvmmm3 

^fv-^f / U^lifls : A ! (C 3 Hs NO) 3 (EDJ 
±IEjETL«li*Ji3a<0±t=:ra«fc:L-ClR*Lfc. -^B# 
£0-g,ot5'co?SJK(i3 1 0-32 0 "CcoicHT'^Jffll L fz . 

mmncom^mi 9 x 1 0- 7 t o r r < m . 2x10 

""Pa) . 3£*l*ISII*2ft4 0f*T\ if75 nmWt 

[0097] 
[fLl 2] 


(E 1 ) 



[0098)^fc\ lETLaEAI? 3 c . jEimmm3 aS 

t/^ttiMJi 3 b in^MM^hn<nmm^mm^z 

[0099] jEfL&A* 3 c . jETUJKSJI 3 a&tftK?* 


(H 1 ) 


mil@<7)Xh7-f T-K^A- K--vx^5r, EMI2CDI TO 

7tm$L-th x oizmmz-exm-r, wicomq 
mmmspuztm ix^mmcomm^t mmz txm 

IrtOl2JS* : 2:<10- 6 Torr (&)2 . 7xl0" 9 
Pa) felTt=*4 4"C»«Ufc. m^X, Hffi4i:U 

OQnmktchXo^zmMLfz, m*li*:V 
7T>#-h&m^X. M^&l x 1 0" 5 To r r 
1 . 3 X 1 O- 3 P a ) H 3I#I$|£13# 1 0»Tfrofc. 
20 ifc, ^^^-^Atm^W^ltiil 0:1. 2fcL 

^A^^e D /fv^- h- 1 0 0 n mojgjre-? 

J* • «^K<0±*c»JiL"CI*a4 £5§<££-tt- 
fz. T)li-^<UMM#fCr>MZi&± 2 . 3X1 0" 5 To 
r r (^3 . 1 X 1 0- 3 P a ) . f&ttfm± 1 %A 0f£ 
X'h~>fz. &±C0-??*i"JJ>. ■ m^&kT)l<$.-'72± 

a 2 mmm%<nM^e>mffi.i&8zi±g.i&iz&& t fz . 

[0100] &.±COX otzLX. 2 mm X 2mm(7)t-f 

x<7)Gmm?r%.ftmT znfz . ^ot^sriig.f.iii 

30 *^flX«3ffiL3tf^ B§H2{-r5X. ^@4(Z'?>f^X 

[0101] EPSDmJE£ 1 — 15 V<o«fflT ivxf7 
y^mt2&tz&fcr>mjmiKcr)$£{tZm4lZ7iklfz. & 
fz. I 5V£m?t,zWlJULfzmco5i!mfe. 15VT"<0 

ftumm. Rif. l/j m&-m.fkmmmimmx' 
ft{&Lfztz<vmzx\ »^aw5fc*t«Lfc*) £*2 

[0 102] Sg«£fPJ2 
40 [5. 2. 1. O 2 - 6 ] f*>=y^^^'JL'-h96 
Tot:**-!- ) 4*fi»£ffl^fc£fcfclWi»tm 

xmzx-y bixmfoBt ifz. z comm. b oema 

[0103] mz. »«b±ic i To»si»ai 
« i t mmcom&xj * -y 9 &xmm l , it oais b t 

d CO I T 0381S B £0i^— h faffiMte 2 0 QTJ> -5 

fz. 

50 [0 1 04 ] HC, C1C0I TO«^BSrffl<<»r^ife(5i|l 


(12) 


2 1 

Itz. 

[01 0 5 J JtfSW 1 

•y h Lxmtc b Lti. :mHSCoaifittiai l (c* 
[ 0 1 0 6 ] tfX, ZemMC±t,Z I TO^SWIKS' 

getM* i b mmoffi&xj*-, ?mx*tm u i tois 

CtU'. TOS«CO^-hl£fii(it{i2 0QT' 

[0 1 0 7] UK. CO I TO««C5rffl^THJSMl 

[0 108] ifc®^j2 

JtlxM 1 t|5]«{C3-^> -^tt»7 0 5 9/i7*£»« 
i:U i^SfiLhKITOaH^MMSSrlK^t'-AlU* 
Sly^^tilDtJISIL. iTOlfDtL 
fc. C<7> I TOSJRDOv— h&fiteti 1 5£2T-*>o 


10 


20 


t$P!¥ 10-144469 
2 2 

fxLT. 2<9=30. 6 ' mH<r> I n : Os *£,T B <7)®i'r 

[0109] iwi Toa£«D^ffl^r*sswii tiHi« 

[0 110] ifc«W3 

[0111] mz. £:«9*«EJtfc: I TOigBfl««P$r 
W6(?iJ 1 fc HSWta^^ ^SrdifHU I TO.M 
E k LJt. Z<r> I TOIfiECDy- h JftSMItA 2 0 £2"C" 

[oi 12] co i TomfcEzm^rmmwi bmm 

iz L X m 3 t=*-f«3So^mi8#«jfe«?- Sr ft*! L . R 

[0113] 
t«l ] 




Jl C91 TOSfcCKJt* 



its 

(g/cm3) 

(cm) 

(kg/ mm 2 ) 

R z 
(nm) 


(nm) 

(96) 


(5«A) 


1.25 

40 

260 

12.4 

1.60 

<10 

0.2 

150 



1.20 

60 

350 

12.8 

1.53 

<10 

0.2 

200 

(S1SC) 


2.76 

20 

7000 

3.7 

1.53 

<1 

<0.01 

>400 

tt«f«3 


1.25 

40 

260 

98.2 

1.60 

<10 

0.2 

150 


[0114] 


X X [*2] 


CI 3) 


ttffl^ 10-144469 


2 4 



(cd/m 2 ) 

(lm/w } 

L/J 
(cd/A; 

(S«A) 

1 OJtU 

3 7? 

O m t C 

ft 1 ft 

*SWW2 

(S«B) 

1 /"Art t /"\ 

1 091 0 

4.39 

9.75 

Jt«HH 1 
<B«C) 


^ in 

o . 1 U 

7.88 

J±801J2 
(SfiD) 

11 770 

2.59 

5.74 

1±&#>J3 





[0 1 1 5] 

[oi i6]^t. *&9Hc j: &*fM9U&£x?- 
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